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Prehistory XIXth century
Tuberculosis: a disease with long history…
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Tuberculosis: a disease with long history…







 Infectious disease caused by 
Mycobacterium tuberculosis
 Transmitted by small droplets 
airborne particles.
 Infectious droplet nuclei are 
generated when persons who have 




 Affect the lungs, mainly, but can also 
disseminate to other organs in the 
body
 Only a 5-10 % of infected 
(asymptomatic) people develop       









ATB  cases in 2017
1.7 milions deaths

















The Sustainable Development Goals
Goal 1. End poverty in all its forms everywhere
Goal 2. End hunger, achieve food security and improved nutrition and promote sustainable agriculture
Goal 3. Ensure healthy lives and promote well-being for all at all ages
Goal 4. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all
Goal 5. Achieve gender equality and empower all women and girls
Goal 6. Ensure availability and sustainable management of water and sanitation for all
Goal 7. Ensure access to affordable, reliable, sustainable and modern energy for all
Goal 8. Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent work for all
Goal 9. Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation
Goal 10. Reduce inequality within and among countries
Goal 11. Make cities and human settlements inclusive, safe, resilient and sustainable
Goal 12. Ensure sustainable consumption and production patterns
Goal 13. Take urgent action to combat climate change and its impacts
Goal 14. Conserve and sustainably use the oceans, seas and marine resources for sustainable development
Goal 15. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and 
halt and reverse land degradation and halt biodiversity loss
Goal 16. Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, 
accountable and inclusive institutions at all levels
Goal 17. Strengthen the means of implementation and revitalize the Global Partnership for Sustainable Development
Goal 3: “Ensure healthy lives and promote well-being for all at all 
ages”. 
Target 3.3 : “By 2030, n the epidemics of AIDS, tubercul sis, 
malaria and neglected tropical diseases and combat hepatitis, 
water-borne diseases and other communicable diseases.”
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We are computational biophysicists in interdisciplinary research teams:
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Mathematical modelling in tuberculosis: a multiscale and 
translational approach
Macrophage
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20Connecting computational models with reality…
1. Subsaharian Africa
2. Population over 200 million inhabitants
3. 44% of population is younger than 15; 64% 
younger than 20
4. Annual growth of 2.6%
Nigeria
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1. Country in sub-sahara Africa
2. Population of over 200 million inhabitants
3. 44% of the population are under the age of 15 years and 
64% are under the age 20 years














Persistence of TB prevalence in 
Nigeria last 25 years
Estimated TB incidence and diagnosed 
cases/105 inhabitants in Gombe’s districts
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Estimating diagnosis rate with models:






effect of an 
increase in the 
diagnosis rate:
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Simulation II: studying the effect of an increase in treatment success 
rate together without or with an increase in notification rate:




effect of an 
increase in 
diagnosis rate on 
TB-deaths
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(a) Visiting health centers 
of all districts
(b) Interviews to 54 patients






1. 0% patients have knowledge of TB 
symptoms after visiting the doctor
2. 80% patients has no knowledge on TB 
control and transmission after visiting
doctor
3. About 70% of patients were not informed
by healthcare workers
4. Mean delay before hospital: 25 weeks
5. Mean delay at the hospital: 8 days
6. Delay before hospital is associated with
surface area of the respective district
Results of field’s work
 Awareness
 Accessibility/Availability 31
Simulation IV: combining three different control strategies. TB prevalence 
after after 10 years… 
1) Increasing notification rate
2) Increase in notification rate + decrease in diagnosis delay
3) Increase in notification rate + decrease in diagnosis delay + increase in TB awareness
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Thanks for your attention!
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